Isolation, affinity purification and biochemical characterization of a lysosomal cathepsin D from the deuterostome Asterias rubens.
Cathepsin D (EC 3.4.23.5) is one of the lysosomal enzymes responsible for proteolytic degradation in cells. By virtue of its mannose 6-phosphate residues, shortly after its synthesis, it is recognized by the receptors in the trans-Golgi network that mediate its transport to the lysosomes. The mammalian enzyme has been extensively characterized and several forms of cathepsin have also been identified. Cathepsins have also been isolated from other vertebrates and invertebrates and recent studies suggest that the lysosomal sorting machinery is evolutionarily conserved from fish to mammals. We recently characterized the putative mannose 6-phosphate receptors from the invertebrate starfish (Asterias rubens). In the present study we affinity purified the cathepsin D from this animal and biochemically characterized the same. Purified enzyme migrated as a single band on SDS-PAGE corresponding to a molecular mass of 45 kDa. The protein bound specifically to Con A-Sepharose gel and is glycosylated. The deglycosylated enzyme showed a molecular mass of ~40 kDa. Furthermore, an antibody raised for the purified enzyme in a rabbit recognizes the crude, the purified enzyme as well as the deglycosylated product in a western blot experiment. The enzyme in the extracts of different tissues can also be quantified by ELISA. We have further evaluated the binding of purified starfish cathepsin D with its receptor, MPR 300 (mannose 6-phosphate receptor) by immunoprecipitation. Cross-linking experiments using purified cathepsin D and MPR 300 revealed a cross-linked product that migrated with a higher molecular mass (345 kDa) compared to the enzyme (45 kDa). Furthermore the specificity of this interaction was also tested in a ligand blot experiment.